Abstract
Introduction
Family planning is the capability of individuals or couples to decide the desired number of their children and the spacing and timing of births through the use of contraception. It is also a means of encouraging the health of women and families and part of a strategy to reduce maternal, infant and child mortality. Methods of family planning are broadly categorized into natural family planning and modern family planning methods. Modern methods are further categorized as short-acting and longacting contraceptive methods. Intrauterine contraceptive devices (IUCD) and implants are long-acting temporary methods [1] .
Effective contraceptive can prevent as many as one in every three maternal deaths by allowing women to delay motherhood, space births, avoid unintended pregnancies and abortions and limit childbearing when they have reached their desired family size [2] .
Reproductive age women have varying contraceptive needs. Long-term reversible contraceptive is an excellent choice for majority of women. These methods can enhance family planning (FP) programs in meaningful ways if the challenges to their availability, access, and acceptability can be overcome [3] .
When we compare long-acting reversible contraceptive methods (LARCM) with short-acting contraceptive methods, the long-acting ones are convenient for users and effectively prevent pregnancy, cost-effective for programs over time, can result in substantial cost savings for governments and contribute directly to reaching national and international health goals [4] .
In 2012, an estimated 645 million women in the developing world were using modern methods. The percentage of married women using modern contraceptives increased from 56% in 2008 to 57% in 2012. Serving all women in developing countries that currently have an unmet need for modern methods would prevent an additional 54 million unintended pregnancies, including 21 million unplanned births, 26 million abortions and seven million miscarriages; this would also prevent 79,000 maternal deaths and 1.1 million infant deaths [5] .
In Africa, utilization of long-acting family planning methods, especially IUCD and implants are very low. In this region, utilization of IUCD and implants were 4.6% and 1.0% respectively [6] .
Based on the Ethiopian Demographic Health Survey (EDHS) 2016, permanent family planning utilization was less than 1%, intrauterine device 2% and women using implant 8% from 35% of the national modern contraceptive prevalence whereas in Amhara Regional State unmet need for family planning accounts about 17%, nearly equivalent to the national level [7] .
Some of the obstacles in the utilization of long-acting contraceptive methods are: services or supplies are not adequately available, choices are limited, fear of social disapproval, partners' objections, worries of side effects, health concerns, lack of knowledge about contraceptive choices and their use [8] .
In countries with high fertility rate and unmet need of contraceptives, shifting towards long-acting family planning methods (LAFPMs) is an important strategy to ensure continuity of services. However, currently; modern contraceptive use is dominated by short-term methods which were reported to be as 25% with injectable being (23%) and pills (2%) among married women. Similarly, the overall prevalence of long-acting family planning in Ethiopia was 10%. However, utilization of family planning methods in countries with high birth rates and limited resources have a potential for improving maternal and child health, but the proportion of users of long-acting methods is very low in Ethiopia [7, 8] .
At country level, in Ethiopia the Federal Ministry of Health has made considerable effort to improve utilization of maternal health by providing long-acting family planning methods for prevention of unwanted pregnancy and premature maternal death. Methods are available for each peripheral institute, but still we are experiencing maternal health related problems including unwanted pregnancy, infant and maternal death. Long-acting contraceptive is a single key solution for all problems of the leading cause of maternal death. Even if different contributing factors are identified, utilization of long-acting contraceptive is continuously low [9] .
Previous studies focused on prevalence of long-acting family planning and methodologically the studies were cross-sectional. The objective of this study was to identify determinants of utilization of long-acting contraceptive methods among married women of reproductive age in Aneded district, north-west Ethiopia.
Main text

Methods
Study setting and period
A community based unmatched case control study was conducted from May 1 to June 30, 2018 in Aneded district, which is located north-western Ethiopia, in Amhara Region, 278 km from Addis Ababa (the capital city of Ethiopia) and 260 km from Bahir Dar, the regional capital.
The district had a total population of 108,326 of which 22,549 were women expected to be in total reproductive age group. The district is administratively divided into 19 kebeles (the smallest administrative units). There were four health centers and 19 health posts in the district with a total of 10 midwifery, 42 health extension workers, 97 health workers and 54 support staff [10] .
Sample size and sampling techniques
The required sample size was calculated by using Epi Info version 7 with double population proportion formula. It was calculated by assumption of health extension visit as factor [11] , 95% confidence interval, 80% power, 10% non-response rate, and case to control ratio 1:2 to increase the power of the study. The total sample size was 414 (138 cases and 276 controls). Then adding 5% nonresponse rate to each group it become 435 (145 cases and 290 controls).
Cases were those women who used long-acting contraception for more than a year. Controls were those married women of reproductive age who never used long-acting family planning methods.
The total sample size was proportionally allocated for the ten kebeles based on the number of married women of reproductive age who reside in the study area.
Households with married reproductive age women who were using long-acting family planning and households with married reproductive age women who did not use long-acting family planning were selected by systematic random sampling in each kebele for the study.
Measurement
Training was given for data collectors and supervisors on methods of extracting the information through interviewing, recording information generated through structured questionnaire and ways of approaching respondents. Data were collected through face to face interview method by using a structured and pre-tested questionnaire. Collected data were checked daily by supervisors for completeness, legibility and consistency.
Statistical analysis
Collected data were checked for completeness, coded and entered into Epi data version 3.1 and then exported to SPSS version 20 for data analysis. First bivariate analysis was done by using binary logistic regression model and all variables which were found to be significant at p-value less than 0.2 were entered into multiple logistic regression. Independent variables that were significant at p-value 0.05 levels in the multiple logistic regression model analysis were considered as determinant factors of utilization of long-acting contraceptive. The strength of association between dependent variables and independent variables were expressed in crude and adjusted odds ratio with 95% confidence interval. Finally results were presented in the form of text, tables and figures.
Results
Socio-demographic characteristics
Participants enrolled into the study were 435 (145 cases and 290 controls) with a 100% response rate for both cases and controls. The median age of cases and controls were 34 and 29.6 respectively ( Table 1) .
Factors associated with utilization of long-acting family planning
Multivariate logistic regression showed that association with utilization of long-acting family planning among married women of reproductive age at p value less than 0.05 were conducted with respect to: educational status of the respondents, discussion with health professionals, knowing the source of long-acting FP, first provider discussion and told what to do if side effect is experienced due to the method.
This study revealed that those reproductive age married women who could not able to read and write were 7 times less likely to utilize long-acting family planning method as compared to those reproductive age of married women who completed their primary level of educational [AOR = 6.99, 95% CI 3.7-13.3]. Women who had discussion with the health workers (professionals) were 2 times [AOR = 2.07, 95% CI 1.2-3.5] more likely to use LACM compared to women who had no discussion.
Those reproductive age married women who know the source of long-acting family planning methods were 3 times [AOR = 3.4, 95% CI 2.01-5.82] more likely to utilize long-acting method as compared to those who did not know its source where it is found. In addition, married women of reproductive age who had discussion with providers first about the methods were two times [AOR = 2.64, 95% CI 1.6-4.5] more likely to use LACM compared to those who had no first discussion with providers about which method to use.
Reproductive age married women who were told the information about what to do if they experienced any side effect were 3 times [AOR = 3.22, 95% CI 1.7-5.91] more likely to utilize long-acting methods than those non-exposed counterparts as summarized in Table 2 .
Discussion
Educational status was one of the factors that determined long-acting contraceptive utilization in this study. Married women of reproductive age who could not read and write were less likely to use long-acting contraceptive as compared to those married women of reproductive age who completed primary education level. These findings are in line with a study conducted in Ethiopia, 2016 EDHS [12] . It is also supported by the results found from Wolaita town; southern Ethiopia [13] . The reason why education is associated with long-acting contraceptive utilization is the better educated women might have better understanding about the importance of long-acting contraceptive for themselves and for their family. Educated women might have more information about different methods or options.
The other independent factor found to be determinant for long-acting contraceptive utilization was discussion with health professionals. Reproductive age of married women who discussed with health professionals were more likely to use long-acting contraceptive method than their counterparts. This result is in line with a study conducted in Nekemte town, Oromia region; west Ethiopia [14] . This might be due to health professionals providing appropriate information about the available long-acting contraceptive methods. First discussion with providers was also another determinant factor for long-acting contraceptive utilization in this study. Those who have not had first discussion with providers which method to use were less likely to utilize than those who had first discussion with providers. These findings are in line with the study conducted in Misha district, southern Ethiopia in 2014 [15] . This might be due to the fact that first discussion with providers about which method to use gives the respondents clear understanding and enhances their informed choice to utilize long-acting contraceptive services.
In this study, telling what to do if they experience any side effect was strongly associated with long-acting contraceptive utilization as compared to those married women of reproductive age those who were not told what to do when they experienced the side effects. This result is also supported by other recent studies [6, 13] . The possible explanation might be those women who told about the expected side effects of long-acting contraceptives could not be worried since they were counseled about side effects are temporary and would disappear after a few months.
Conclusions
This study identifies determinants of long-acting contraceptive utilization among reproductive age of married women in Aneded district, Ethiopia. It was found that educational status, discussion with health a professional (women who had discussion with health a professional), know the source of long-acting contraceptives (women who know where long-acting contraceptive method is available), first discussion with providers (women who had first discussion with providers about which method to use) and told what to do if experienced any side effect (women who those told what to do if they were experienced any side effect) were determinants of long-acting family planning utilization in this study.
Therefore, contraceptive programmers should provide information for the community about the source of longacting contraceptive methods to increase utilization of long-acting family planning. The Woreda Education Office should encourage women to pursue their education to at least primary school level. All health professionals should discuss about long-acting family planning with all reproductive age women who come for any reason to the health institution. The service providers should clarify the side effects related with long-acting contraceptive methods.
Limitation of the study
There were no verifying mechanisms of educational statuses of health professionals who discuss with married reproductive age women.
Abbreviations CHIS: Community Health Information System; CPR: contraceptive prevalence rate; EDHS: Ethiopian Demographic Health Survey; FP: family planning; IUCD: intra uterine contraceptive device; LAFPMs: long acting family planning method; LARCMs: long acting reversible contraceptive methods; NGO: nongovernmental organization; WHO: World Health Organization.
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